Vasoactive intestinal peptide influences neurite outgrowth in cultured rat spinal cord neurons.
Vasoactive intestinal peptide (VIP) is a neuropeptide which has been shown to exhibit a wide range of neurotrophic effects both in vivo and in vitro. For the purpose of clarifying the effect of VIP on spinal cord neurons, we studied the effect of VIP on neurite outgrowth of fetal rat ventral and dorsal portions of spinal cord in cultures. VIP-treated ventral spinal cord cultures (VSCC), compared with control VSCC, had a significant neurite outgrowth at 10(-8), 10(-6), and 10(-4) M. The effect was considered to be concentration dependent. Morphological changes of the dorsal spinal cord cultures (DSCC) remained unchanged by VIP treatment. Because of their close sequence homology with VIP, PHI-27 (peptide, histidylisoleucine amide) and secretin were also examined with the same experimental conditions as was VIP. Both PHI-27 and secretin had neurite promoting effects in VSCC at 10(-8) and 10(-6) M, respectively. However, there were no neurite promoting effects in DSCC in both of them at any concentrations. VIP had the most potent effect on neurite outgrowth in VSCC, followed by PHI-27, and secretin in their effectiveness concentrations. Our data showing VIP, PHI-27 and secretin have neurotrophic action on VSCC and suggest that a potential therapeutic use of VIP and its related peptides in treating diseases that involve degeneration and death of spinal motor neurons, such as motor neuropathy and amyotrophic lateral sclerosis.